Curcumin protects pre-oligodendrocytes from activated microglia in vitro and in vivo.
Infection and inflammation leading to injury or death of pre-oligodendrocytes (preOLs) is one of the principal initiating mechanisms in the pathogenesis of preterm periventricular leukomalacia (PVL). The present study explores the possible protective effect of curcumin against the toxicity of lipopolysaccharide (LPS)-activated microglia on preOLs in vitro and in vivo. In vitro, preOLs in coculture with microglia exhibited increased apoptosis after exposure to LPS. LPS also induced significantly increased expression of inducible nitric oxide synthase (iNOS) and NADPH oxidase (NOX) subunits, p67-phox and gp91-phox in microglia. Our results suggest that iNOS and NOX contribute to the apoptosis of preOLs by activated microglia. The potential anti-inflammatory effects of curcumin were tested to determine if they could help to minimize microglia-mediated damage. Curcumin (10 microg/ml) was found to significantly inhibit the apoptosis of preOL and expression of either iNOS or NOX in the LPS-activated microglia. In vivo, curcumin was administered (50 mg/kg/day, i.p.) to two-day-old neonatal Sprague-Dawley rats subjected to intracerebral injection of LPS. Treatment with curcumin either 1h before or immediately after LPS injection significantly ameliorated white matter injury and loss of preOLs, decreased activated microglia, and inhibited microglial expression of iNOS and translocation of p67phox and gp91phox to the microglial cell membranes in neonatal rat brains following LPS injection. These results suggest that curcumin has a protective effect on infection-driven white matter injury, which is associated with suppression of iNOS and NOX activation. Consequently, curcumin may have potential as a protective agent against immature white matter injury.